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ABSTRACT : PROBLEM TO BE SOLVED: To eliminate the need of processing after image pickup and 
to obtain an optimum image by minimum operation by controlling a microscope and an 
electronic still camera for picking up the image of a subject enlarged by the microscope 
and making the electronic still camera consecutively pick up the image while changing a 
photographing condition. 

SOLUTION: The microscope and the electronic still camera for picking up the image of the 
subject enlarged by the microscope are controlled. The electronic still camera is made to 
consecutively pick up the image while changing the photographing condition. The 
microscopic system 1 is composed of the microscope 1 10, a DSC 210 and a personal 
computer(PC) 300. The CCD 201 of the DSC 210 picks up the image of the subject, 
converts it into an analog image signal and outputs it. The CPU 207 receives the setting of 
the photographing condition set by the PC 300 through a communication l/F 206, and 
controls the gain amplification amount of respective color components RGB in an AGC 
circuit 203 based on the photographing condition, then makes the CCD 201 consecutively 
pick up the image based on the number of photographing times set by the CPU 301 . 
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(54) MICROSCOPIC SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need of 
processing after image pickup and to obtain an optimum 
image by minimum operation by controlling a microscope and 
an electronic still camera for picking up the image of a subject 
enlarged by the microscope and making the electronic still 
camera consecutively pick up the image while changing a 
photographing condition. 

SOLUTION: The microscope and the electronic still camera 
for picking up the image of the subject enlarged by the 
microscope are controlled. The electronic still camera is made 
to consecutively pick up the image while changing the 
photographing condition. The microscopic system 1 is 
composed of the microscope 1 10 5 a DSC 210 and a personal 
computer(PC) 300. The CCD 201 of the DSC 210 picks up the 
image of the subject, converts it into an analog image signal 
and outputs it. The CPU 207 receives the setting of the 
photographing condition set by the PC 300 through a 
communication I/F 206, and controls the gain amplification 
amount of respective color components RGB in an AGC 
circuit 203 based on the photographing condition, then makes the CCD 
image based on the number of photographing times set by the CPU 301 
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CLAIMS 



[Claim(s)] 

[Claim 1] A microscope system characterized by having a control means which said electronic "still" 
camera is made to picturize continuously, having an image pick-up means to picturize a microscope to 
which a photographic subject is expanded, and an image of said photographic subject, and to output as a 
picture signal, controlling an electronic "still" camera which picturizes said photographic subject which 
said microscope expanded, and said microscope and said electronic "still" camera, and changing 
photography conditions. 

[Claim 2] Said electronic "still" camera is a microscope system according to claim 1 which has further 
an amplifying circuit which amplifies gain of said picture signal outputted from said image pick-up 
means, and is characterized by said control means changing gain amplification degree in said amplifying 
circuit as said photography conditions. 

[Claim 3] For said control means, said picture signal is a microscope system according to claim 2 
characterized by changing gain amplification degree independently about said R component in said 
picture signal, G component, and each B component including information on R component of a 
photographic subject image, G component, and B component. 

[Claim 4] Said electronic "still" camera is a microscope system according to claim 2 characterized by 
having further an A/D converter which performs analog-to-digital conversion to said picture signal with 
which gain was changed. 

[Claim 5] It is the microscope system according to claim 1 which said microscope has a source of the 
illumination light for illuminating said photographic subject, and is characterized by said control means 
changing a color temperature of illumination light emitted from said source of the illumination light as 
said photography conditions. 

[Claim 6] Said control means is a microscope system according to claim 5 characterized by changing 
lighting voltage of said source of the illumination light in order to change said color temperature. 
[Claim 7] It is the microscope system according to claim 1 which said microscope has further two or 
more filters to which illumination light emitted from a lighting means and this lighting means for 
illuminating said photographic subject is changed, and is characterized by said control means changing 
said filter as said photography conditions. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control system of a 

microscope system. 

[0002] 

[Description of the Prior Art] In the conventional microscope system, the silver salt photography 
equipment which photos a photographic subject image has been used for the silver halide film as a 
means for recording the image of the sample which is a candidate for observation. In the silver salt 
photography equipment, the automatic exposure bracket function in which photography actuation 
performs a seriography by two or more steps of exposure once is known, the sample was photoed by two 
or more exposure by using a automatic exposure bracket function also in a microscope system, and the 
method of adopting the photograph of correct exposure from the inside was taken. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were a problem that there is the necessity of 
developing a film in order to check the image photoed since a means to record an image was a film 
photo in the above conventional microscope systems, and it cannot check immediately after 
photography, and a problem that the seriography which changed the color tone could not be performed 
since it is only changing the shade of a photography image in the conventional automatic exposure 
bracket function. 

[0004] Using an electronic "still" camera for an image recording means as a means to solve the above- 
mentioned trouble is mentioned. In an electronic "still" camera, since the picturized image is outputted 
as a picture signal, it is processing to the picture signal after an image pick-up, and it is possible to 
perform easily processing equivalent to auto bracketing in a film photo compared with a film photo. In 
addition, it is possible to change into arbitration by signal processing after also picturizing amendment 
of the brightness in the picturized image, a color tone, etc. 

[0005] However, also in an electronic "still" camera, since it becomes a different thing from a subject- 
copy image by performing signal processing after an image pick-up, there is a problem that loss of the 
image information of the part which is not meant arises, and deterioration of image quality arises to a 
subject-copy image by signal processing. Moreover, since the degree of amendment desirable about 
brightness, a color tone, etc. of an image will be adjusted for every image when amending to the 
picturized picture signal, when performing a lot of photography, there is a problem that the time and 
effort of an activity becomes serious. 

[0006] In order to solve the above-mentioned trouble, in this invention, processing after an image pick- 
up is made unnecessary, and it aims at offering the microscope system which can obtain the optimal 
image by the minimum activity. 
[0007] 

[Means for Solving the Problem] It is characterized by to have a control means which an electronic 
"still" camera is made to picturize continuously, changing [ in order to solve the above-mentioned 



trouble, invention of claim 1 has an image pick-up means picturizes a microscope to which a 
photographic subject is expanded in a microscope system, and an image of a photographic subject, and 
output as a picture signal, and controls an electronic "still" camera which picturizes a photographic 
subject which a microscope expanded, and a microscope and an electronic "still" camera and ] 
photography conditions. 

[0008] Moreover, in a microscope system according to claim 1, an electronic "still" camera has further 
an amplifying circuit which amplifies gain of a picture signal outputted from an image pick-up means, 
and invention of claim 2 is characterized by a control means changing gain amplification degree in an 
amplifying circuit as photography conditions. Moreover, as for a picture signal, invention of claim 3 is 
characterized by a control means changing gain amplification degree independently about R component 
in a picture signal, G component, and each B component in a microscope system according to claim 2 
including information on R component of a photographic subject image, G component, and B 
component. 

[0009] Moreover, as for an electronic "still" camera, invention of claim 4 is characterized by having 
further an A/D converter which performs analog-to-digital conversion to a picture signal with which 
gain was changed in a microscope system according to claim 2. Moreover, invention of claim 5 has a 
source of the illumination light for a microscope to illuminate a photographic subject in a microscope 
system according to claim 1, and a control means is characterized by changing a color temperature of 
illumination light emitted from a source of the illumination light as photography conditions. 
[0010] Moreover, invention of claim 6 is characterized by a control means changing lighting voltage of 
a source of the illumination light, in order to change a color temperature in a microscope system 
according to claim 5. Moreover, invention of claim 7 has further two or more filters to which 
illumination light emitted from a lighting means and a lighting means for a microscope to illuminate a 
photographic subject is changed in a microscope system according to claim 1, and a control means is 
characterized by changing a filter as photography conditions. 
[0011] 

[Embodiment of the Invention] The 1st operation gestalt of this invention is explained using drawing 1 , 
drawing 2 , drawing 3 , and drawing 4 . Drawing 1 is explanatory drawing showing the basic 
configuration of the microscope system in the 1st operation gestalt. Drawing 2 is the block diagram 
showing the microscope structure of a system in the 1st operation gestalt. Drawing 3 is drawing showing 
an example of the photography conditioning of the microscope system in the 1st operation gestalt. 
[0012] Drawing 4 is flow chart drawing showing the control procedure of the microscope system in the 
1st operation gestalt. First, the configuration of the microscope system 1 in the 1st operation gestalt is 
explained using drawing 1 and drawing 2 . As shown in drawing 1 , the microscope system 1 in the 1st 
operation gestalt consists of a display of the microscope 1 10 to which the sample which is a 
photographic subject is expanded, and the image which DSC210 and DSC210 which picturize a sample 
picturized, record, and a personal computer (it abbreviates to PC henceforth.) 300 that performs 
actuation of the microscope system 1 . 

[0013] As shown in drawing 2 , the microscope 110 consists of a main part 101, a stage 102, the source 
103 of the illumination light, the revolver 104, an objective lens 105, a lens-barrel 106, and an eyepiece 
finder 107. A main part 101 supports each configuration of the stage 102 mentioned later, the source 103 
of the illumination light, a revolver 104, and a lens-barrel 106. A main part 101 consists of base section 
101a, stanchion 101b, and arm section 101c. Base section 101a is supporting the microscope 110 whole, 
and stanchion 101b is attached in the back end at the time of making the direction of the arrow head A in 
drawingJL into a front. Stanchion 101b has connected base section 101a and arm section 101c, and a 
stage 102 and the source 103 of the illumination light are attached ahead. Arm section 101c is attached 
in the form jutted out ahead from stanchion 101b, a lens-barrel 106 is attached in the front upper surface, 
and a revolver 104 is attached in a front inferior surface of tongue. Moreover, arm section 101c has the 
non-illustrated opening, and the optical path from a revolver 104 to a lens-barrel 106 is secured. 
[0014] A stage 102 is a base in which the sample 50 which is a candidate for observation is laid. The 
stage 102 has the non-illustrated opening and it is possible to illuminate a sample 50 in the source 103 of 



the illumination light later mentioned by arranging a sample 50 on a opening. The source 103 of the 
illumination light is the light source which emits the illumination light for illuminating the sample 50 on 
a stage 102. A halogen lamp etc. is mentioned as an example of the source 103 of the illumination light. 
The source 103 of the illumination light is arranged so that the illumination light does not leak and may 
carry out incidence to the whole incidence opening of an objective lens 104. 

[0015] A revolver 104 is an attaching member for attaching the objective lens 105 mentioned later. A 
revolver 104 attaches an objective lens 105 so that the optical axis and stage 102 of an objective lens 
105 which are used for observation may cross perpendicularly. Moreover, it has become possible for a 
revolver 104 to attach the objective lens with which plurality differs, and a revolver 104 can choose the 
objective lens attached by rotating. 

[0016] An objective lens 105 is the optical system for expanding the sample 50 laid on the stage 102. 
Incidence of the light which penetrated the objective lens 105 is carried out to a lens-barrel 106 via a 
revolver 104 and arm section 101c. A lens-barrel 106 is change over optical system alternatively 
switched to the eyepiece finder 1 07 and DSC210 which mention the incidence point of the optical path 
from a stage 102 later. As shown in drawing 2 , the lens-barrel 106 has optical-path selection mirror 
106a later mentioned inside. Optical-path selection mirror 106a is attached pivotable in axis-of-rotation 
106b. Optical -path selection mirror 106a chooses an optical path by rotating to the 1st location shown as 
the continuous line, and reflecting light into drawing 2 , when choosing the eyepiece finder 107 as the 
incidence point. Moreover, when choosing DSC210 as the incidence point, optical-path selection mirror 
106a rotates to the 2nd location shown by the dotted line in drawin g 2 , and chooses an optical path by 
carrying out the transparence of the light. In addition, the optical system in a lens-barrel 106 may be 
optical system which uses prism etc. other than the optical system which switches the optical path from 
a stage 102 and is chosen between the eyepiece finder 107 and DSC210, and divides the optical path 
from a stage 102 into the 2-way of the eyepiece finder 107 and DSC210. 

[0017] The eyepiece finder 107 is a finder light study system for a user to check the sample 50 on a 
stage 102 by looking. DSC210 in the 1st operation gestalt consists of CCD201, the CDS circuit 202, 
AGC circuit 203, A/D converter 204, a DSP circuit 205, and communication link I/F206 and CPU207. 
[0018] CCD201 is an optoelectric transducer which picturizes the image of a photographic subject, and 
is changed and outputted to the picture signal of an analog. The picture signal changed by CCD201 is 
outputted to the CDS circuit 202. The CDS circuit 202 is a circuit which processes a correlation duplex 
sampling to the analog picture signal outputted from CCD201. The analog picture signal with which 
processing was performed is outputted to AGC circuit 203. 

[0019] AGC circuit 203 is an amplifying circuit which performs gain amplification of the specified 
quantity automatically to the analog picture signal outputted from the CDS circuit 202. AGC circuit 203 
amplifies the gain of an analog picture signal so that the brightness of an image may serve as 
abbreviation homogeneity. AGC circuit 203 amplifies gain independently for RGB each color 
component of every. The amount of gain amplification in AGC circuit 203 is controlled by CPU207. 
[0020] A/D converter 204 changes into a digital picture signal the analog picture signal outputted from 
AGC circuit 203. The digital picture signal changed with A/D converter 204 is outputted to the DSP 
circuit 205. The DSP circuit 205 is a digital disposal circuit which performs digital signal processing, 
such as gamma conversion and white balance processing, to the digital picture signal outputted from 
A/D converter 204. The digital picture signal with which signal processing was performed is outputted 
to communication link I/F206. 

[0021] Communication link I/F206 is an interface which performs transfer of a picture signal and a 
control signal between PCs300 mentioned later. Communication link I/F206 is connected with 
communication link I/F307 by the side of PC300. Communication link I/F206 outputs the digital picture 
signal outputted from the DSP circuit 205 to communication link I/F307 of PC300. Moreover, 
communication link I/F206 outputs the photography conditioning for controlling the amount of gain 
amplification in the control signal and AGC circuit 203 of DSC210 which are outputted through 
communication link I/F307 from CPU301 mentioned later to CPU207. 

[0022] CPU207 is a control circuit which controls each configuration in DSC210. CPU207 receives the 



photography conditioning set up in PC300 mentioned later through communication link I/F206, and 
controls the amount of gain amplification of RGB each color component in AGC circuit 203 based on 
the received photography conditioning. Moreover, CCD201 is made to picturize CPU207 continuously 
based on the count of photography set up by CPU301 . 

[0023] PC300 consists of CPU301, the display driver 302, the keyboard driver 303, the contraction 
image creation circuit 304, buffer memory 305, memory 306, and communication link I/F307 and the 
condition storage memory 308. Moreover, the keyboard 310 which is the display monitor 309 and 
actuation device for displaying the picturized image is connected to PC300. 

[0024] CPU301 is a control circuit which controls each configuration in PC300. CPU301 changes into 
the control instruction of DSC210 the signal outputted from the keyboard driver 303 mentioned later, 
and outputs it to communication link I/F307. Moreover, based on the input by a user's keyboard 310, the 
photography conditioning for determining the amount of gain amplification in AGC circuit 203 is set up, 
and CPU301 records it on the condition storage memory 308 mentioned later. In addition, photography 
conditioning consists of information on the gain amplification degree of RGB each color component in 
AGC circuit 203, and the count of a seriography is determined by the number which counted gain 
amplification degree information as 1 set by RGB. Moreover, CPU301 is outputted to CPU207 through 
communication link I/F 307 and 206 which reads the set-up photography conditioning from the 
condition storage memory 308, and mentions it later, and the seriography based on photography 
conditioning is made to perform to DSC210. Moreover, CPU301 reads the digital picture signal 
corresponding to the image specified by referring to the contraction image displayed on the display 
monitor 309 which a user mentions later from the buffer memory 305 mentioned later, and is made to 
record it on memory 306. 

[0025] The display driver 302 is a driver for controlling the display monitor 309 connected to PC300. 
The display driver 302 outputs a picture signal and a monitor control signal to the display monitor 309 
based on control of CPU301 . The keyboard driver 303 is a driver for controlling the keyboard 3 1 0 
which is an actuation device. The signal inputted when a user operated a keyboard 310 is outputted to 
CPU301 through the keyboard driver 303. 

[0026] The contraction image creation circuit 304 creates the contraction image for indicating by two or 
more coincidence on the display monitor 309 from the digital picture signal outputted from the buffer 
memory 305 mentioned later. The contraction image created in the contraction image creation circuit 

304 is outputted to the display driver 302. Buffer memory 305 is the memory for recording the digital 
picture signal outputted through communication link I/F 206 and 307 from DSC210. Buffer memory 

305 outputs the recorded digital picture signal to the contraction image creation circuit 304. Moreover, 
buffer memory 305 outputs the digital picture signal specified by CPU301 to memory 306. 

[0027] Memory 306 records the digital picture signal outputted from buffer memory 305. As for 
memory 306, record is controlled by CPU301. As an example of memory 306, semiconductor memory, 
a hard disk, an optical disk, etc. are mentioned. Moreover, memory 306 may be a removable 
configuration to PC300 like a memory card. 

[0028] Communication link I/F307 is an interface which performs transfer of a digital picture signal and 
a control signal between DSC(s)210. Communication link I/F307 outputs the digital picture signal 
outputted through communication link I/F206 from the DSP circuit 205 to buffer memory 305. 
Moreover, communication link I/F307 outputs the control signal outputted in CPU207 to 
communication link I/F206 to CPU301. Moreover, communication link I/F307 outputs the photography 
conditioning for determining the amount of gain amplification in the control signal and AGC circuit 203 
which were outputted from CPU301 to communication link I/F206. 

[0029] The condition storage memory 308 is the memory for memorizing the photography conditioning 
outputted from CPU301. As for the condition storage memory 308, writing and read-out in memory are 
controlled by CPU301. The display monitor 309 displays the picture signal picturized by DSC210. The 
display monitor 309 displays based on the picture signal and monitor control signal which are outputted 
from the display driver 302. CRT, a liquid crystal display, etc. are mentioned as an example of the 
display monitor 309. Moreover, the display monitor 309 also makes the display interface at the time of 



performing actuation from PC300 to DSC210 serve a double purpose. 

[0030] A keyboard 310 is an actuation device for a user to operate DSC210. A keyboard 310 outputs a 
signal to the keyboard driver 303 according to actuation of a user. In addition, as an actuation device, a 
mouse etc. is mentioned besides a keyboard. Next, the photography conditioning set up in CPU301 is 
explained using drawing 3 . 

[0031] Drawing 3 is explanatory drawing which expressed the example of the photography conditioning 
in CPU301 with the matrix. Since the matrix shown in drawing 3 had the green longitudinal direction, 
gain was gradually changed into red, and since the lengthwise direction is green, gain has been gradually 
changed into blue. Moreover, it expresses that + makes gain increase into drawing 3 , and if it is one and 
is the increment in one step, and two, the increment in two step is shown. Similarly, it means that - 
decreases gain, and if it is one and is one-step reduction and two, two-step reduction is shown. 
Moreover, it means that 0 does not change gain and C3 which is the center of a matrix shows the normal 
state which does not make a gain change at all about RGB each color component. 
[0032] The setting method of the augend of gain, a decrement, and the count of photography may 
specify only the count of photography, and the method of using the gain amplification degree decided 
beforehand is sufficient as gain amplification degree. Moreover, the method of setting up the amount of 
amplification and decrement for every phase each time may be used. Moreover, the method of the gain 
amplification degree when changing one step and setting up how many steps being changed may be 
used. In a matrix, as for right-hand side, the gain of the red component R is increased from C3 which is a 
normal state, and the gain of the green component G decreases. On the contrary, as for left-hand side, 
the gain of R decreases from C3, and the gain of G is increased. 

[0033] About a lengthwise direction, as for the bottom, the gain of the blue component B is increased 
from C3, and the gain of G decreases. Conversely, as for a top, the gain of B decreases from C3, and the 
gain of G is increased. In addition, although explained using the biaxial matrix of green-red and green- 
blue as an example of photography conditioning, it is also possible to perform photography conditioning 
which establishes one shaft which became independent also about the green component, and serves as a 
matrix of a three dimension. 

[0034] Next, the control procedure of CPU in the microscope system of the 1st operation gestalt is 
explained using drawing 4 . In addition, the microscope system 1 of the 1st operation gestalt explains a 
control procedure in the form where these two CPUs were summarized here, although each of DSC210 
and PC300 has CPU207 and CPU301. First, in step SI 01, the flag N for counting the count of 
photography is set as 0 as initial setting. If processing of step SI 01 is completed, it will progress to step 
SI 02. 

[0035] First, in step SI 02, it distinguishes whether photography conditioning was set up by investigating 
the existence of the record in condition storage memory. When condition storage memory has record, it 
will distinguish, if photography conditioning is set up and progresses to step SI 03. Moreover, in step 
SI 02, it stands by noting that photography conditioning is not set up, when there is no record in 
condition record memory. 

[0036] Next, in step SI 03, the gain amplification degree of RGB each color component in AGC circuit 
203 is changed based on the set-up photography conditioning. If processing of step SI 03 is completed, it 
will progress to step S104. Next, CCD201 is made to picturize a photographic subject in step S104. 
After the picture signal of the picturized photographic subject is amplified with the gain amplification 
degree based on photography conditioning in AGC circuit 203, it is outputted to PC300 from 
communication link I/F206. If processing of step SI 04 is completed, it will progress to step SI 05. 
[0037] Next, the digital picture signal outputted from DSC210 is made to record on buffer memory 305 
in step SI 05. If processing of step SI 05 is completed, it will progress to step SI 06. Next, ** which is 
made to output the digital picture signal made to record on buffer memory 305 at step SI 05 from buffer 
memory 305 in step SI 06, and is displayed on the display monitor 309. Under the present 
circumstances, since the digital picture signal outputted from buffer memory 305 is changed into the 
contraction image for displaying on the display monitor 309 in the contraction image creation circuit 
304, the contraction image of the picturized picture signal is displayed on the display monitor 309. If 



processing of step SI 06 is completed, it will progress to step SI 07. 

[0038] Next, in step S107, 1 **** of the values of the flag N for the count counters of photography is 
carried out. If processing of step SI 07 is completed, it will progress to step SI 08. Next, in step SI 08, it 
distinguishes whether the count set up in photography conditioning was photoed by comparing the value 
of the count of photography and the value of the flag N for the count counters of photography which 
were set up by photography conditioning. When the value of Flag N is equal to the count of photography 
set up by photography conditioning, it distinguishes that photography of the count set up by 
photography conditioning was performed, and progresses to step SI 09. Moreover, when the value of 
Flag N does not fulfill the count of photography set up by photography conditioning, it will distinguish, 
if photography of the count set up by photography conditioning is not performed, and it progresses to 
step SI 03, and the same processing is repeated on the following photography conditions. 
[0039] If it distinguishes that photography of the count set up by photography conditioning in step SI 08 
was performed, it will progress to step SI 09. Step SI 09 distinguishes whether the image to record was 
chosen by investigating the signal inputted into CPU301 from the keyboard driver 303. Here, when the 
image to record is chosen, it progresses to step SI 10. moreover, when the image to record is not chosen, 
it sets [ it is alike and ] and stands by to step SI 09. 

[0040] When the image recorded in step SI 09 is chosen, it progresses to step SI 10. Step SI 10 is chosen, 
reads the digital picture signal corresponding to an image for ** from buffer memory 305, and is made 
to record it on memory 306. If processing of step SI 10 is completed, it will progress to step Sill. Next, 
the display of the contraction image displayed on the display monitor 309 is made to eliminate in step 
Sill. If processing of step SI 1 1 is completed, it will progress to termination and a series of processings 
will be ended. 

[0041] Next, the microscope system 2 of the 2nd operation gestalt is explained using drawing 5 , 
drawing 6 , and drawing 7 . In addition, the sign same about the configuration same about the 2nd 
operation gestalt or subsequent ones as the configuration of the 1st operation gestalt is attached, 
explanation is omitted, and only a different configuration from the 1st operation gestalt is explained. 
Drawing 5 is the block diagram showing the internal configuration of the microscope system in the 2nd 
operation gestalt. 

[0042] Drawing 6 is the circuit diagram showing an example of the dimming circuit in the 2nd operation 
gestalt, and a lighting power supply. Drawing 7 is flow chart drawing showing the control procedure of 
the microscope system in the 2nd operation gestalt. The microscope system 2 of the 2nd operation 
gestalt consists of a microscope 120, and DSC200 and PC300. The point that the microscope system of 
the 2nd operation gestalt differs from the microscope system of the 1 st operation gestalt is a point of 
acquiring the picture signal of different photography conditions by illuminating by the illumination light 
of the color temperature from which the microscope 120 has the dimming circuit which adjusts the 
lighting voltage of the source 103 of the illumination light, changes lighting voltage, and differs. 
[0043] As shown in drawing 5 , in addition to the configuration of the microscope 1 10 of the 1st 
operation gestalt, the microscope 120 of the 2nd operation gestalt has the composition of having 
communication link I/F108, and the dimming circuit 121 and the lighting power supply 122. In addition, 
since other configurations are already explanation settled in the microscope 1 10 of the 1st operation 
gestalt, they omit explanation here. Communication link I/F108 is an interface for receiving the signal 
from PC300. Communication link I/F108 outputs the photography conditioning outputted through 
communication link I/F307 from CPU301 to the dimming circuit 121. 

[0044] The dimming circuit 121 is a circuit for controlling the lighting voltage of the source 103 of the 
illumination light. The dimming circuit 121 controls the lighting voltage in the lighting power supply 
122 later mentioned based on the photography conditioning outputted from communication link I/F108. 
The lighting power supply 122 is a power supply for lighting of the source 103 of the illumination light. 
As for a lighting power supply, lighting voltage is controlled by the dimming circuit 121. 
[0045] An example of the dimming circuit 121 in the 2nd operation gestalt and the lighting power 
supply 122 is shown in drawing 6 . As shown in drawing 6 , the dimming circuit 121 has resistance Rl, 
R2, and R3, and changes synthetic resistance combining resistance Rl, R2, and R3 based on the 



photography conditioning outputted from CPU301. The lighting power supply 122 changes the lighting 
voltage of the source 103 of the illumination light according to the resistance of a dimming circuit. 
[0046] Since the configuration of those other than CPU207 and AGC-circuit 208 is the same as the 
configuration of DSC210 of the 1st operation gestalt, DSC200 in the 2nd operation gestalt omits 
explanation about the same configuration. CPU207 is a control circuit which controls each configuration 
in DSC200. AGC circuit 208 is a circuit for adjusting the gain of the analog picture signal outputted 
from the CDS circuit 202. AGC circuit 208 adjusts the gain of an analog picture signal so that the 
brightness of an image may serve as abbreviation regularity. 

[0047] Except CPU301, since PC300 in the 2nd operation gestalt is the same as PC300 of the 1st 
operation gestalt, it omits explanation about the same configuration. CPU301 is a control circuit which 
controls each configuration in PC300. CPU301 changes into a microscope 120 and the control 
instruction of DSC200 the signal outputted from the keyboard driver 303 mentioned later, and outputs it 
to communication link I/F307. Moreover, CPU301 sets up the photography conditioning for determining 
the lighting voltage of the source 103 of the illumination light in the dimming circuit 121 based on the 
input by a user's keyboard 310, and records it on the condition storage memory 308. In addition, 
photography conditioning consists of information on lighting voltage and the count of a seriography, and 
the count of a seriography is determined by the number of lighting voltage information. Moreover, 
CPU301 is outputted to the dimming circuit 121 through communication link I/F 307 and 108 which 
reads the set-up photography conditioning from the condition storage memory 308, and mentions it 
later, and the seriography based on photography conditioning is made to perform to DSC200. Moreover, 
CPU301 reads the digital picture signal corresponding to the image specified by referring to the 
contraction image displayed on the display monitor 309 which a user mentions later from the buffer 
memory 305 mentioned later, and is made to record it on memory 306. 

[0048] Next, the control procedure of the 2nd operation gestalt is explained using drawing 7 . In 
addition, about the procedure of performing the same control as the control procedure in the 1st 
operation gestalt about the control procedure after the 2nd operation gestalt, the same sign as the 1 st 
operation gestalt is attached, and explanation is omitted here. In drawing 7 , since steps S101 and SI 02 
are the same processings as the 1st operation gestalt, they omit explanation. 
[0049] If processing of step SI 02 is completed, it will progress to step S203. Step S203 sets up the 
lighting voltage of the source 103 of the illumination light based on photography conditioning. If 
processing of step S203 is completed, it will progress to step SI 04. After step SI 04, since it is the same 
processing as the 1st operation gestalt, explanation is omitted. 

[0050] The result obtained by control using this dimming circuit 121 and the lighting power supply 122 
is explained using a halogen lamp as an example of the source 103 of the illumination light. First, when 
the lighting voltage of a halogen lamp is raised based on photography conditioning, the brightness and 
the color temperature of the illumination light which are emitted from a halogen lamp go up. As a result 
of the color temperature of the illumination light going up, the image obtained turns into a bluish image. 
On the contrary, when the lighting voltage of a halogen lamp is lowered based on photography 
conditioning, the brightness and the color temperature of the illumination light which are emitted from a 
halogen lamp fall. As a result of the color temperature of the illumination light falling, the image 
obtained turns into a reddish image. If these images are picturized by DSC200, since it will be amended 
by AGC circuit 208 about change of the brightness of an image, it is changing the lighting voltage of the 
source 103 of the illumination light, and it becomes possible to acquire the picture signal with which the 
tints according to the lighting voltage of the source 103 of the illumination light differ. 
[0051] Next, the microscope system of the 3rd operation gestalt is explained using drawing 8 , drawing 
9 , drawing 10 , and drawing 1 1 . Drawing 8 is the block diagram showing the configuration of the 
microscope system 3 in the 3rd operation gestalt. Drawing 9 is explanatory drawing showing the 
example at the time of preparing the filter in the 3rd operation gestalt between the source of the 
illumination light, and a sample. 

[0052] Drawing 10 is an example at the time of establishing the filter block of the incident-light 
fluorescence microscope in the 3rd operation gestalt between an objective lens and a lens-barrel, and 



drawing in which drawing 10 (a) shows the physical relationship of each configuration, and drawing 10 
(b) are drawings which looked at the turret which has arranged four filter blocks from the upper surface. 
Drawing 1 1 is flow chart drawing showing the control procedure in the microscope system of the 3rd 
operation gestalt. 

[0053] The microscope system 3 of the 3rd operation gestalt consists of a microscope 130, and DSC200 
and PC300. The point that the microscope system 3 of the 3rd operation gestalt differs from the 
microscope system 1 of the 1st operation gestalt is a point of having the filter to which a microscope 130 
changes the wavelength of the illumination light from the source 103 of the illumination light. The 
configuration of the microscope system 3 in the 3rd operation gestalt is explained using drawing 8 , 
drawing 9 , and drawing 10 . 

[0054] As shown in drawing 8 and drawing 9 , in addition to the configuration of the microscope 1 10 of 
the 1st operation gestalt, the microscope 130 of the 3rd operation gestalt has a filter 131, the filter 
location detection sensor 132, the filter rotation motor 133, CPU134, the collector lens 135, and the 
condensing lens 136. In addition, since other configurations are already explanation settled in the 
microscope 1 10 of the 1st operation gestalt, they omit explanation here. 

[0055] A filter 131 is by making filter 131 self penetrate for changing properties, such as the wavelength 
and reinforcement of the illumination light emitted from the source 103 of the illumination light, and a 
polarization condition. As shown in drawing 9 , the filter 131 has the composition of having location 
detection mark 13 Id for pinpointing the location of filter 131c which makes light penetrating and 
changes a property on turret 131a, and filter 131c. When a filter 131 rotates by the filter rotation motor 
133 which mentions axis-of-rotation 131b later as the center of rotation, the location of filter side 131c 
is changed. In addition, when observing the transmitted light of a sample 50, arrangement of a filter 131 
is arranged between the source 103 of the illumination light, and a sample 50, as shown in drawing 9 , 
and when observing the reflected light or excitation light of a sample 50, as shown in drawing 10 , it is 
arranged between an objective lens 105 and a lens-barrel 106. 

[0056] The filter location detection sensor 132 is a sensor for detecting the location of a filter 131. The 
filter location detection sensor 132 detects location detection mark 13 Id prepared in the filter 131, and 
outputs it to CPU 134 which mentions the detected positional information later. A photo interrupter is 
mentioned as an example of a filter location detection sensor. In addition, when a photo interrupter is 
used for the filter location detection sensor 132, to location detection mark 13 Id, a location is detected 
by detecting the reinforcement and the pattern of the reflected light using a reflexible thing. 
[0057] The filter rotation motor 133 is a motor for rotating a filter 131. As for the filter rotation motor 
133, a drive is controlled by CPU134. CPU134 is a control circuit which controls the drive of the filter 
rotation motor 133 based on the positional information of the photography conditioning outputted 
through communication link I/F 307 and 108 from CPU301, and the filter 131 outputted from the filter 
location detection sensor 132. 

[0058] The collector lens 135 is the optical system for making into parallel light the illumination light 
emitted from the source of the illumination light. The collector lens 135 is arranged between the source 
103 of the illumination light, and a filter 131, and it is arranged so that parallel light may carry out 
incidence to the filter side of a filter 131. A condensing lens 136 is the optical system for condensing the 
illumination light which penetrated the filter 131 in a sample 50. A condensing lens 136 is arranged 
between a filter 1 3 1 and a sample 50. 

[0059] About DSC200 in the 3rd operation gestalt, since it is the same as that of what was explained in 
the 2nd operation gestalt, explanation is omitted here. Except CPU301, since PC300 in the 3rd operation 
gestalt is the same as PC300 of the 1st operation gestalt, it omits explanation about the same 
configuration. CPU301 is a control circuit which controls each configuration in PC300. CPU301 
changes into a microscope 120 and the control instruction of DSC200 the signal outputted from the 
keyboard driver 303 mentioned later, and outputs it to communication link I/F307. Moreover, CPU301 
sets up the photography conditioning for determining the class of filter 131 based on the input by a 
user's keyboard 310, and records it on the condition storage memory 308. In addition, photography 
conditioning consists of a class of filter 131, and information on the count of a seriography, and the 



count of a seriography is determined by the number of the set-up filter information. Moreover, CPU301 
is outputted to CPU 134 through communication link I/F 307 and 108 which reads the set-up 
photography conditioning from the condition storage memory 308, and mentions it later, and the 
seriography based on photography conditioning is made to perform to DSC200. Moreover, CPU301 
reads the digital picture signal corresponding to the image specified by referring to the contraction 
image displayed on the display monitor 309 which a user mentions later from the buffer memory 305 
mentioned later, and is made to record it on memory 306. 

[0060] Next, a filter 131 is explained using drawing 10 about the case where it has arranged between an 
objective lens 105 and a lens-barrel 106. As shown in drawing 10 (a), there is an incident-light 
fluorescence microscope in the example of the microscope which arranges a filter 1 3 1 between an 
objective lens 105 and a lens-barrel 106. An incident-light fluorescence microscope is a microscope for 
carrying out fluorescence observation of the sample, illuminates a sample from an objective lens side, 
and observes the reflected light from a sample. Under the present circumstances, in order to reflect only 
the specific part of a sample, there is the necessity of exciting the specific part in a sample. Therefore, as 
shown in drawing 10 (a) and drawing 10 (b), the filter 131 has composition by which two or more 
arrangement was carried out so that filter block 13 lh which consists of excitation filter 13 le and 
dichroic mirror 13 If and fluorescence filter 13 lg on turret 131a could observe two or more specific 
parts. Excitation filter 13 le which changes filter block 13 lh because the filter 131 in drawing 10 also 
rotates focusing on axis-of-rotation 131b by the non-illustrated filter rotation motor 133 is a filter which 
changes the wavelength of the illumination light so that the specific part in a sample may excite. The 
illumination light from the source 103 of the illumination light carries out incidence of the excitation 
filter 13 le, and it is arranged in a location which carries out incidence to dichroic mirror 13 If which the 
illumination light which penetrated the filter mentions later. 

[0061] Reflecting [ and ] only the light of specific wavelength alternatively dichroic mirror 13 If, 
reflected wave length is a mirror which penetrates only the light of different specific wavelength 
alternatively. Dichroic mirror 13 If, the illumination light which penetrated excitation filter 131e is 
reflected, and a sample 50 is illuminated through an objective lens 105. Moreover, dichroic mirror 13 If, 
the reflected light from a sample 50 is penetrated and carries out incidence to a lens-barrel 106 through 
fluorescence filter 1 3 1 g mentioned later. 

[0062] Fluorescence filter 131g is a filter which emits fluorescence according to the reflected light from 
a sample 50. Next, the control procedure of the 3rd operation gestalt is explained using drawing 1 1 . In 
addition, about the procedure of performing the same control as the control procedure in the 1st 
operation gestalt about the control procedure after the 2nd operation gestalt, the same sign as the 1st 
operation gestalt is attached, and explanation is omitted here. Moreover, the control in the 3rd operation 
gestalt applies the same control to both of the filter arranged between the objective lenses 105 and lens- 
barrels 106 which were shown in the filter arranged between the sources 103 of the illumination light 
and samples 50 which were shown in drawing 8 , and drawing 10 . 

[0063] In drawing 1 1 , since steps S101 and SI 02 are the same processings as the 1st operation gestalt, 
they omit explanation. If processing of step SI 02 is completed, it will progress to step S3 03. Step S203 
sets up filter 131b used for photography based on photography conditioning, or a filter block 13 lh class. 
If processing of step S203 is completed, it will progress to step SI 04. 

[0064] After step SI 04, since it is the same processing as the 1st operation gestalt, explanation is 
omitted. It enables this to obtain automatically two or more fluorescence images which responded not 
only to the image of two or more color tones in the same sample but to the specific part in a sample. 
[0065] 

[Effect of the Invention] Since it is the above configurations and there is also no necessity of a user not 
having the necessity of redoing photography repeatedly, and performing adjustment processing to a 
photography image, it becomes possible to obtain the image optimal as an unsettled subject copy only 
by choosing the most suitable image out of the image photoed continuously. 



